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(57) ABSTRACT 

An actuator comprising: a disconnecting Switch drive shaft; a 
first drive gear axially coupled to the drive shaft; a first fol 
lower gear in engagement with the first drive gear; a first drive 
disc having a first drive roller; a first rotary shaft axially 
Supporting the first follower gear and the first drive disc; an 
earthing Switch drive shaft; a second drive gear axially 
coupled to the earthing switch drive shaft; a second follower 
gear in engagement with the second drive gear, a second drive 
disc having a second drive roller, a second rotary shaft; a 
Zeneva disc having a pair of groove portions which the first 
drive roller or the second drive roller is inserted into or sepa 
rated from; and a main shaft for Switching the disconnecting 
Switch or the earthing Switch in accordance with the rotation 
of the Zeneva disc. 

3 Claims, 3 Drawing Sheets 
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1. 

THREE-POSITION ACTUATOR FOR 
SWITCHGEAR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Pursuant to 35 U.S.C. S 119(a), this application claims the 
benefit of earlier filing date and right of priority to Korean 
Application No. 10-2011-0147834, filed on Dec. 30, 2011, 
the contents of which are hereby incorporated by reference 
herein in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present disclosure relates to a Switchgear having a 

disconnecting Switch and an earthing Switch, and more par 
ticularly, to a three-position actuator for a Switchgear capable 
of overcoming the problems of a three-position actuator for a 
Switchgear using a single drive shaft which involves the risk 
of electric shortage due to an overrun. 

2. Description of the Conventional Art 
A Switchgear having a disconnecting Switch and an earth 

ing Switch is electrical power receiving and transforming 
equipment which is capable of opening or closing electric 
lines (the electric power circuit) in the operation and mainte 
nance/repair of an electric power system. 

Examples of the Switchgear include a gas insulated Switch 
gear with an insulating gas as an interphase insulating 
medium filled in a case and a solid insulated Switchgear using 
a Solid insulating material. Such as epoxy, as an insulating 
medium. For opening, closing and earthing operations of the 
disconnecting Switch in the Switchgear, a three-position 
actuator is used to actuate to three positions including a circuit 
closing position, an circuit opening position, and an earthing 
position. 

Conventional Example 1 of the three-position switchgear 
for a Switchgear was disclosed in Korean Patent Registration 
No. 10-0146092 (titled “Gas-Insulated Load Switch and 
Earthing Method Using the Same’) filed by the applicant of 
the present invention. Conventional Example 2 of the three 
position actuator for a Switchgear was disclosed in Korean 
Patent Registration No. 10-0566435 (titled “Three-Position 
Load Switch With Instant Trip Mechanism') filed by the 
applicant of the present invention. 

Conventional Example 1 concerns an actuator capable of 
actuating three positions including a circuit closing position, 
an circuit opening position, and an earthing position by a 
single drive shaft, which involves the risk of electric shortage 
or ground fault when the rotation of one drive shaft overruns 
more than an angle required to actuate to the respective posi 
tions. 

The actuator disclosed in Conventional Example 2 is a 
three-position actuator according to Conventional Example 1 
to which an instant trip mechanism is added. Like Conven 
tional Example 1, a single drive shaft is provided for three 
position actuation, and therefore the rotation of one drive 
shaft may overrun more than an angle required to actuate to 
the respective positions and this involves the risk of electric 
shortage or ground fault. 
The three-position actuators according to Conventional 

Examples 1 and 2 are configured such that the elastic force of 
a spring is used as a Supplementary driving source to actuate 
the disconnecting Switch and the earthing Switch to the circuit 
opening position or circuit closing position. Accordingly, 
noise may be generated due to collision between a movable 
mechanism using the expansion and contraction of the spring 
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2 
and a stopper mechanism limiting the displacement of the 
movable mechanism, an unskilled person may have difficul 
ties in actuation because high manual force is required for 
manual actuation, thus leading to incomplete actuation, and 
parts may be abraded and damaged due to collision. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in an effort 
to Solve the problems occurring in the conventional art, and an 
aspect of the present invention is to provide a newly config 
ured three-position actuator for a Switchgear, which prevents 
ground fault or electric shortage by preventing any overrun, 
easily performs manual and automatic actuations with a small 
force, and does not use the elastic force of a spring for dis 
placement. 
To achieve these and other advantages and in accordance 

with the purpose of the present disclosure, as embodied and 
broadly described herein, a three-position actuator for a 
Switchgear having a disconnecting Switch and an earthing 
Switch, the three-position actuator comprising: 

a disconnecting Switch Switching drive shaft that provides 
drive torque to actuate the disconnecting Switch to a circuit 
closing position or a circuit opening position; 

a first drive gear axially coupled to the disconnecting 
switch switching drive shaft and being rotatable: 

a first follower gear that is driven to rotate in engagement 
with the first drive gear; 

a first drive disc coaxially connected to the first follower 
gear and being rotatable in the same direction as the first 
follower gear, and having a first drive roller provide at one 
side of the top surface so as to be rotatable: 

a first rotary shaft that axially supports the first follower 
gear and the first drive disc; 

an earthing switch switching drive shaft that provides drive 
torque to actuate the earthing Switch to the circuit closing 
position or circuit opening position; 

a second drive gear axially coupled to the earthing Switch 
Switching drive shaft and being rotatable; 

a second follower gear that is driven to rotate in engage 
ment with the second drive gear; 

a second drive disc coaxially connected to the second fol 
lower gear and being rotatable in the same direction as the 
second follower gear, and having a second drive roller pro 
vided at one side of the top surface; 

a second rotary shaft that axially Supports the second fol 
lower gear and the second drive disc; 

a Zeneva disc that has a first power transmission groove 
portion which the first drive roller of the first drive disc is 
inserted into or separated from and a second power transmis 
sion groove portion which the second drive roller of the 
second drive disc is inserted into or separated from, is con 
nected to the first drive disc or second drive disc within a 
predetermined range of angle and rotates by the power trans 
mitted from the first drive disc or second drive disc, and is 
stopped as the power transmission is automatically stopped if 
the Zeneva disc is out of the predetermined range of angle; and 

a main shaft that is axially coupled to the Zeneva disc and 
connected to the disconnecting Switch and the earthing 
Switch, and drives the disconnecting Switch or the earthing 
Switch to the circuit closing position or the circuit opening 
position in accordance with the rotation of the Zeneva disc. 

According to a preferred aspect of the present invention, 
the first power transmission groove portion and the second 
power transmission groove portion are formed toward the 
rotational center of the Zeneva disc at two predetermined 
positions on the outer circumferential Surface of the Zeneva 
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disc, spaced apart from each other at a predetermined angle, 
and formed symmetrically to each other. 

According to another preferred aspect of the present inven 
tion, the first drive disc includes a first idle protrusion that 
radially extends from a shaft coupling portion at the center 
and has the shape of a arc So as to protrude upward, the second 
drive disc includes a second idle protrusion that radially 
extends from a shaft coupling portion at the center and has the 
shape of a arc So as to protrude upward, and the Zeneva disc 
further includes a first idlegroove portion having the shape of 
a arc and provided to correspond to the first idle protrusion of 
the first drive disc and a second idlegroove portion having the 
shape of a arc and provided to correspond to the second idle 
protrusion of the second drive disc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of the present disclosure, 
illustrate exemplary embodiments and together with the 
description serve to explain the principles of the invention. 

In the drawings: 
FIG. 1 is a perspective view showing the overall configu 

ration of a three-position actuator for a Switchgear according 
to a preferred embodiment of the present invention, as viewed 
obliquely from an upper position and, at the same time an 
operation state view showing a circuit opening state (posi 
tion) of a disconnecting Switch and a circuit opening State 
(position) of an earthing Switch; 

FIG.2 is a diagram showing an operation state for actuating 
the disconnecting Switch to a circuit closing position, in the 
three-position actuator for the Switchgear according to the 
preferred embodiment of the present invention; and 

FIG.3 is a diagram showing an operation state for actuating 
the earthing Switch to a circuit closing state (position), in the 
three-position actuator for the Switchgear according to the 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The objects of the present invention, the configuration for 
achieving the object and operational effects thereof will be 
understood more obviously by a detailed description of a 
preferred embodiment according to the present invention, 
with reference to FIGS. 1 to 3. 
A three-position actuator according to a preferred embodi 

ment of the present invention can be installed at a Switchgear 
having a disconnecting Switch (not shown) and an earthing 
Switch (not shown). 
As is well known, the disconnecting Switch is an electrical 

power apparatus of an electric power receiving and distribut 
ing equipment which is used for the purpose of transfer of 
electric power lines, dividing of electric power lines or sepa 
rating an electric equipment not connected with an electrical 
load from an electrical power circuit. Unlike a circuit breaker, 
the disconnecting Switch has no protection function of detect 
ing abnormality on an electric power circuit and automati 
cally breaking the circuit, but only the function of opening or 
closing the circuit. 
The earthing switch is a device that protects a worker by 

discharging (earthing) charged current remaining after inter 
rupting the disconnecting Switch to the ground. 

Referring to FIG. 1, the three-position actuator according 
to the preferred embodiment of the present invention includes 
a disconnecting Switch Switching drive shaft 11, a first drive 
gear 12, a first follower gear 13, a first drive disc 14, a first 
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4 
rotary shaft 15, an earthing switch switching drive shaft 21, a 
second drive gear 22, a second follower gear 23, a second 
drive disc 14, a second rotary shaft 25, a Zeneva disc 16, and 
a main shaft 17. 

In FIG. 1, reference numeral 10 designates a first drive 
motor, reference numeral 15a designates a first lever, refer 
ence numeral 20 designates a second drive motor, reference 
numeral 25a designates a second lever, reference numeral 30 
designates a Supporting base, reference numeral 31 desig 
nates a first motor Supporting bracket, reference numeral 32a 
designates a first shaft Supporting plate, reference numeral 
32b designates a second shaft Supporting plate, reference 
numeral 33 designates a second motor Supporting bracket, 
reference numeral 34a designates a third shaft Supporting 
plate, and reference numeral 34b designates a fourth shaft 
Supporting plate. 
The disconnecting switch switching drive shaft 11 is a shaft 

that provides drive torque so as to actuate the disconnecting 
Switch to a circuit closing position or an circuit opening 
position. The drive torque provided by the disconnecting 
switch switching drive shaft 11 is obtained from motorized 
torque of the first drive motor 10 or from manual force of a 
user. To this end, one end of the disconnecting Switch Switch 
ing drive shaft 11 may be connected to an output shaft of the 
first drive motor 10, and the other end 11a of the disconnect 
ing Switch Switching drive shaft 11 can be connected to a 
handle (not shown). 
The first drive gear 12 is a gear that is rotatable by being 

axially coupled to the disconnecting Switch Switching drive 
shaft 11. 
The first follower gear 13 rotates in engagement with the 

first drive gear 12. In other words, the first follower gear 13 
engages with the first drive gear 12 and rotates in accordance 
with the rotation of the first drive gear 12, and stops rotating 
when the first drive gear 12 stops rotating. 
The first follower gear 13 rotates by being axially coupled 

to the first rotary shaft 15, and the disconnecting switch 
switching drive shaft 11 to be axially coupled to the first drive 
gear 12 is installed to form a right angle (that is 90 degrees) 
with the first rotary shaft 15. According to the embodiment 
shown in FIG. 1, the disconnecting switch switching drive 
shaft 11 is horizontally installed in a lying posture, and the 
first rotary shaft 15 is vertically installed in a standing pos 
ture. 
The first drive disc 14 is a disc-like member that transmits 

the drive torque transmitted from the first follower gear 13 to 
the Zeneva disc 16. The first drive disc 14 is coaxially con 
nected to the first follower gear 13, and is rotatable in the same 
direction as the first follower gear 13 in accordance with the 
rotation of the first follower gear 13. The first drive disc 14 has 
a first drive roller 14a at one side of the top surface. 
The first drive roller 14a is a member that transmits the 

drive torque of the first drive disc 14 finally to the Zeneva disc 
16. Although the first drive roller 14a may be replaced with a 
pin which is to be fixed to the same position to perform the 
same function, a rotatable roller is used according to the 
preferred embodiment to minimize impact generated upon 
contacting a first power transmission groove portion 16a of 
the Zeneva disc 16 and to facilitate its separation from the first 
power transmission groove portion 16a. The outside of the 
first drive roller 14a is preferably made of a natural elastic 
material. Such as rubber, or a synthetic elastic material for 
damping. 
The first drive disc 14 includes a first idle protrusion 14b 

that radially extends from a shaft coupling portion at the 
center and has the shape of a arc So as to protrude upward. A 
first idle groove portion 16c having the shape of a arc is 
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formed on the Zeneva disc 16, which is to be described later, 
to correspond to the first idle protrusion 14b, whereby the first 
idle protrusion 14b is not stopped by the Zeneva disc 16 to 
allow rotation without interference. 
The first rotary shaft 15 axially supports the first follower 

gear 13 and the first drive disc 14 so as to be rotatable. 
The earthing switch switching drive shaft 21 is a shaft that 

provides drive torque so as to actuate the earthing Switch to a 
circuit closing position (i.e., earthing position) or an circuit 
opening position (earthing stop position). 
The drive torque provided by the earthing switch switching 

drive shaft 21 is obtained from motorized torque of the second 
drive motor 20 or from manual force of the user. 
To this end, one end of the earthing switch switching drive 

shaft 21 may be connected to an output shaft of the second 
drive motor 20, and the other end 21a of the earthing switch 
switching drive shaft 21 can be connected to a handle (not 
shown) to which the user provides their manual force. 
The second drive gear 22 is a gear that is rotatable by being 

axially coupled to the earthing Switch Switching drive shaft 
21. 
The second follower gear 23 rotates in engagement with 

the second drive gear 22. In other words, the second follower 
gear 23 engages with the second drive gear 22 and rotates in 
accordance with the rotation of the second drive gear 22, and 
stops rotating when the second drive gear 22 stops rotating. 
The second follower gear 23 rotates by being axially 

coupled to the second rotary shaft 25, and the earthing switch 
switching drive shaft 21 to be axially coupled to the second 
drive gear 22 is installed to form a rightangle with the second 
rotary shaft 25. According to the embodiment shown in FIG. 
1, the earthing switch switching drive shaft 21 is horizontally 
installed in a lying posture, and the second rotary shaft 25 is 
Vertically installed in a standing posture. 
The second drive disc 24 is a disc-like member that trans 

mits the drive torque transmitted from the second follower 
gear 23 to the Zeneva disc 16. The second drive disc 24 is 
coaxially connected to the second follower gear 23, and is 
rotatable in the same direction as the second follower gear 23 
in accordance with the rotation of the second follower gear 
23. The second drive disc 24 has a second drive roller 24a at 
one side of the top Surface. 
The second drive roller 24a is a member that transmits the 

drive torque of the second drive disc 24 finally to the Zeneva 
disc 16. Although the second drive roller 24a may be replaced 
with a pin which is to be fixed to the same position to perform 
the same function, a rotatable roller is used according to the 
preferred embodiment to minimize impact generated upon 
contacting a second power transmission groove portion 16b 
of the Zeneva disc 16 and to facilitate its separation from the 
second power transmission groove portion 16b. The outside 
of the second drive roller 24a is preferably made of a natural 
elastic material. Such as rubber, or a synthetic elastic material 
for damping. 
The second drive disc 24 includes a second idle protrusion 

24b that radially extends from a shaft coupling portion at the 
center and has the shape of a arc So as to protrude upward. A 
second idle groove portion 16d having the shape of a arc is 
formed on the Zeneva disc 16, which is to be described later, 
to correspond to the second idle protrusion 24b, whereby the 
second idle protrusion 24b is not stopped by the Zeneva disc 
16 to allow rotation without interference. 
The second rotary shaft 25 axially supports the second 

follower gear 23 and the second drive disc 24 so as to be 
rotatable. 
The Zeneva disc 16 is a passive device that is connected to 

the first drive disc 14 or second drive disc 24 within a prede 
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6 
termined range of angle and, rotates by the torque transmitted 
from the first drive disc 14 or second drive disc 24, and is 
stopped as the power transmission is automatically stopped if 
it is out of the predetermined range of angle. 
The Zeneva disc 16 includes a first power transmission 

groove portion 16a which the first drive roller 14a of the first 
drive disc 14 is inserted into or separated from at a predeter 
mined rotation angle and a second powertransmission groove 
portion 16b which the second drive roller 24a of the second 
drive disc 24 is inserted into or separated from. The first 
power transmission groove portion 16a and the second power 
transmission groove portion 16b are formed toward the rota 
tional center of the Zeneva disc 16 at two predetermined 
positions on the outer circumferential Surface of the Zeneva 
disc 16, spaced apart from each other at a predetermined 
angle, and formed symmetrically to each other. Moreover, the 
Zeneva disc 16 further includes a first idle groove portion 16c 
provided to correspond to the first idle protrusion 14b of the 
first drive disc 14 and having the shape of a arc and a second 
idle groove portion 16d provided to correspond to the second 
idle protrusion 24b of the second drive disc 24 and having the 
shape of an arc. 
The main shaft 17 is axially coupled to the Zeneva disc 16 

and connected to the disconnecting Switch and the earthing 
Switch through a power transmission mechanism such as a 
lever or link (not shown), and rotates in accordance with the 
rotation of the Zeneva disc 16 so that drives the disconnecting 
Switch or the earthing Switch to the circuit closing position or 
the circuit opening position. 

In FIG. 1, the first drive motor 10 is means for providing a 
motorized power source to drive the disconnecting switch 
(not shown) to the circuit closing position or the circuit open 
ing position, and the second drive motor 20 is means for 
providing a motorized power Source to drive the earthing 
Switch (not shown) to the circuit closing position or the circuit 
opening position. 
The first lever 15a is axially coupled to the first rotary shaft 

15 and rotatable in accordance with the rotation of the first 
rotary shaft 15. The first lever 15a can be brought into contact 
with a limit switch (not shown) for stopping the rotation for 
the first drive motor 10 or a stopper (not shown) for stopping 
the rotation of the first lever 15a at a predetermined position. 
The second lever 25a is axially coupled to the second 

rotary shaft 25 and rotatable inaccordance with the rotation of 
the second rotary shaft 25. The second lever 25a can be 
brought into contact with a limit switch (not shown) for 
stopping the rotation for the second drive motor 20 or a 
stopper (not shown) for stopping the rotation of the second 
lever 25a at a predetermined position. 
The supporting base 30 supports the components of the 

three-position actuator. 
A first motor supporting bracket 31 supports the first drive 

motor 10, and a second motor Supporting bracket 33 Supports 
the second drive motor 20. 
The first shaft supporting plate 32a and the second shaft 

Supporting plate 32b are Supporting members that respec 
tively support the disconnecting Switching Switch drive shaft 
11 at both opposite ends. 
The third shaft supporting plate 34a and the fourth shaft 

Supporting plate 34b are Supporting members that respec 
tively support the earthing switch switching switch drive shaft 
21 at both opposite ends. 
An operation of the three-position actuator for the switch 

gear configured as described above according to the preferred 
embodiment of the present invention will be described with 
reference to FIGS. 1 to 3. 
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Referring to FIG. 1 showing an operation state of the three 
position actuator according to the preferred embodiment of 
the present invention when the disconnecting Switch is at the 
circuit opening position and the disconnecting Switch is also 
at the circuit opening position, FIG. 2 showing an operation 
state of the three-position actuator according to the preferred 
embodiment of the present invention for actuating the discon 
necting Switch to the circuit closing position, and FIG. 3 
showing an operation process of the three-position actuator 
according to the preferred embodiment of the present inven 
tion for actuating the earthing Switch to the circuit closing 
position will be described. 

To actuate the disconnecting Switch to the circuit closing 
position in the state shown in FIG. 1, the first drive motor 10 
is driven by an electrical command signal, or the handle (not 
shown) is connected to the other end 11a of the disconnecting 
switch switching drive shaft 11, so that the user manually 
rotates the disconnecting Switch Switching drive shaft 11 in a 
clockwise direction, which is a direction for actuating the 
disconnecting Switch to the circuit closing position. 

Then, the first drive gear 12 axially coupled to the discon 
necting Switch Switching drive shaft 11 also rotates clock 
wise. 

Hereupon, the first follower gear 13 engaged (teeth meshed 
with) with the first drive gear 12 rotates counter-clockwise, 
and the first drive disc 14 coaxially connected to the first 
follower gear 13 and the first rotary shaft 15 also rotate 
counter-clockwise. 

Then, the first drive roller 14a installed at one side of the 
first drive disc 14 also rotates counter-clockwise to insert the 
first drive roller 14a into the first power transmission groove 
portion 16a of the Zeneva disc 16, thereby pressurizing the 
first power transmission groove portion 16a and rotating the 
Zeneva disc 16 clockwise. As the first drive disc 14 rotates 
further counter-clockwise, the first drive roller 14a is sepa 
rated from the first power transmission groove portion 16a, 
and therefore the Zeneva disc 16 is stopped at a position 
rotated clockwise from the position of FIG. 1 about 60 
degrees and the Zeneva disc 16 goes into the state (position) of 
FIG 2. 

Consequently, the main shaft 17 being rotatable by being 
coaxially connected to the Zeneva disc 16 rotates clockwise 
about 60 degrees, whereby the disconnecting Switch con 
nected to the main shaft 17 through a power transmission 
mechanism Switch Such as a lever or link (not shown) moves 
to the circuit closing position. 

Afterwards, when the first drive disc 14 rotates further 
counter-clockwise, the first idle protrusion 14b of the first 
drive disc 14 is positioned to face the first idle groove portion 
16c of the Zeneva disc 16, and hence the first drive disc 14 idly 
rOtates. 

At this point, the first lever 15a axially coupled to the first 
rotary shaft 15 is stopped from rotating by the stopper (not 
shown), or the first lever 15a operates the limit switch (not 
shown) installed at a predetermined position to allow the limit 
switch to break the electric power supply to the first drive 
motor 10 and stop the first drive motor 10, thereby completing 
an circuit closing position operation of the disconnecting 
switch. 
An operation of actuating the disconnecting Switch from 

the circuit closing position of FIG. 2 to the circuit opening 
position of FIG. 1 will be described below. 

To actuate the disconnecting Switch to the circuit opening 
position in the state shown in FIG. 2, the first drive motor 10 
is driven by an electrical command signal, or the handle (not 
shown) is connected to the other end 11a of the disconnecting 
switch switching drive shaft 11, so that the user manually 
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8 
rotates the disconnecting Switch Switching drive shaft 11 in a 
counter-clockwise direction, which is a direction for actuat 
ing the disconnecting Switch to the circuit opening position. 

Then, the first drive gear 12 axially coupled to the discon 
necting Switch Switching drive shaft 11 also rotates counter 
clockwise. 

Hereupon, the first follower gear 13 engaged with (teeth 
meshed with) the first drive gear 12 rotates clockwise, and the 
first drive disc 14 coaxially connected to the first follower 
gear 13 and the first rotary shaft 15 also rotate clockwise. 

Then, the first drive roller 14a installed at one side of the 
first drive disc 14 also rotates clockwise to insert the first drive 
roller 14a into the first power transmission groove portion 
16a of the Zeneva disc 16, thereby pressurizing the first power 
transmission groove portion 16a and rotating the Zeneva disc 
16 counter-clockwise. As the first drive disc 14 rotates further 
clockwise, the first drive roller 14a is separated from the first 
power transmission groove portion 16a, and therefore the 
Zeneva disc 16 is stopped at a position rotated counter-clock 
wise from the position of FIG. 2 about 60 degrees and the 
Zeneva disc 16 goes into the state (position) of FIG. 1. 

Consequently, the main shaft 17 being rotatable by being 
coaxially connected to the Zeneva disc 16 rotates counter 
clockwise about 60 degrees, whereby the disconnecting 
switch connected to the main shaft 17 through a power trans 
mission mechanism Switch Such as a lever or link (not shown) 
moves to the circuit opening position. 
At this point, the first lever 15a axially coupled to the first 

rotary shaft 15 is stopped from rotating by the stopper (not 
shown), or the first lever 15a operates the limit switch (not 
shown) installed at a predetermined position to allow the limit 
switch to cut off and stop the power supplied to the first drive 
motor 10, thereby completing an circuit opening position 
operation of the disconnecting Switch. 
An operation of the three-position actuator according to the 

preferred embodiment of the present invention which actu 
ates the earthing Switch from the circuit opening position 
(earthing stopped state) of FIG. 1 to ancircuit closing position 
(earthing state) of FIG. 3 will be described below. 
To actuate the earthing Switch to the circuit closing position 

(in other words, earthing position) in the state shown in FIG. 
1, the second drive motor 20 is driven by an electrical com 
mand signal, or the handle (not shown) is connected to the 
other end 21a of the earthing switch switching drive shaft 21, 
so that the user manually rotates the earthing Switch Switch 
ing drive shaft 21 in a counter-clockwise direction, which is a 
direction for actuating the earthing Switch to the circuit clos 
ing position. 

Then, the second drive gear 22 axially coupled to the earth 
ing Switch Switching drive shaft 21 also rotates counter 
clockwise. 

Hereupon, the second follower gear 23 engaged with (teeth 
meshed with) the second drive gear 22 rotates clockwise, and 
the second drive disc 24 coaxially connected to the second 
follower gear 23 and the second rotary shaft 25 also rotate 
clockwise. 

Then, the second drive roller 24a installed at one side of the 
second drive disc 24 also rotates clockwise to insert the sec 
ond drive roller 24a into the second power transmission 
groove portion 26a of the Zeneva disc 16, thereby pressuriz 
ing the second power transmission groove portion 16b and 
rotating the Zeneva disc 16 counter-clockwise. As the second 
drive disc 24 rotates further clockwise, the second drive roller 
24a is separated from the second power transmission groove 
portion 16b, and therefore the Zeneva disc 16 is stopped at a 
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position rotated counter-clockwise from the position of FIG. 
1 about 60 degrees and the Zeneva disc 16 goes into the state 
(position) of FIG. 3. 

Consequently, the main shaft 17 being rotatable by being 
coaxially connected to the Zeneva disc 16 rotates counter 
clockwise about 60 degrees, whereby the earthing switch 
connected to the main shaft 17 through a power transmission 
mechanism Switch Such as a lever or link (not shown) moves 
to the circuit closing position (earthing position). 

Afterwards, when the second drive disc 24 rotates further 
clockwise, the second idle protrusion 24b of the second drive 
disc 24 is positioned to face the second idle groove portion 
16d of the Zeneva disc 16, and hence the second drive disc 24 
idly rotates. 

At this point, the second lever 25a axially coupled to the 
second rotary shaft 25 is stopped from rotating by the stopper 
(not shown), or the second lever 25a operates the limit switch 
(not shown) installed at a predetermined position to allow the 
limit switch to break the electric power supply to the second 
drive motor 20 and stop the second drive motor 20, thereby 
completing an circuit closing position operation of the earth 
ing Switch. 
An operation of the three-position actuator according to the 

preferred embodiment of the present invention which actu 
ates the earthing Switch from the circuit closing position 
(state) of FIG.3 to the circuit opening position (state) of FIG. 
1 will be described below. 
To actuate the earthing Switch to the circuit opening posi 

tion (in other words, earthing stop position) in the state shown 
in FIG. 3, the second drive motor 20 is driven by an electrical 
command signal, or the handle (not shown) is connected to 
the other end 21a of the earthing switch switching drive shaft 
21, so that the user manually rotates the earthing Switch 
switching drive shaft 21 in a clockwise direction, which is a 
direction for actuating the earthing Switch to the circuit open 
ing position. 

Then, the second drive gear 22 axially coupled to the earth 
ing Switch Switching drive shaft 21 also rotates clockwise. 

Hereupon, the second follower gear 23 engaged with (teeth 
meshed with) the second drive gear 22 rotates counter-clock 
wise, and the second drive disc 24 coaxially connected to the 
second follower gear 23 and the second rotary shaft 25 also 
rotate counter-clockwise. 

Then, the second drive roller 24a installed at one side of the 
second drive disc 24 also rotates counter-clockwise to insert 
the second drive roller 24a into the second power transmis 
sion groove portion 26a of the Zeneva disc 16, thereby pres 
Surizing the second power transmission groove portion 16b 
and rotating the Zeneva disc 16 clockwise. As the second drive 
disc 24 rotates further counter-clockwise, the second drive 
roller 24a is separated from the second power transmission 
groove portion 16b, and therefore the Zeneva disc 16 is 
stopped at a position rotated clockwise from the position of 
FIG.3 about 60 degrees and the Zeneva disc 16 goes into the 
state (position) of FIG. 1. 

Consequently, the main shaft 17 being rotatable by being 
coaxially connected to the Zeneva disc 16 rotates clockwise 
about 60 degrees, whereby the earthing switch connected to 
the main shaft 17 through a power transmission mechanism 
switch such as a lever or link (not shown) moves to the circuit 
opening position (earthing stop position). 

At this point, the second lever 25a axially coupled to the 
second rotary shaft 25 is stopped from rotating by the stopper 
(not shown), or the second lever 25a operates the limit switch 
(not shown) installed at a predetermined position to allow the 
limit switch to break the electric power supply to the second 
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drive motor 20 and stop the motor 20, thereby completing an 
circuit opening position operation of the earthing Switch. 
As described above, in the three-position actuator for the 

Switchgear according to the present invention, the discon 
necting Switch Switching drive shaft 11 and the earthing 
Switch Switching drive shaft 21 are separately configured, the 
first drive disc 14 having the first drive roller 14a and the 
second drive disc 24 having the second drive roller 24a are 
respectively configured to open or close the disconnecting 
switch and the earthing switch, and the Zeneva disc 16 and the 
main shaft 17 are commonly configured for the disconnecting 
switch and the earthing switch. Even if the first rotary shaft 15 
or the second rotary shaft 25 overruns due to damage of the 
stopper or malfunctioning of the limit Switch after the discon 
necting Switch Switching drive shaft 11 or the earthing Switch 
Switching drive shaft 21 is rotated to the circuit opening 
position or the circuit closing position, the first driver roller 
14a or the second drive roller 24a is separated from the Zeneva 
disc 16, thus stopping the power transmission to the Zeneva 
disc 16. Therefore, the main shaft 17, which is a final output 
shaft, will not overrun, thereby basically preventing electric 
shortage or ground fault. 

Moreover, the three-position actuator for the switchgear 
according to the present invention does not use the elastic 
force of an Switching spring as Switching drive force, but 
instead uses power transmission obtained by connecting the 
first drive gear 12 or second drive gear 22 axially coupled to 
a motorized or manually drive shaft, i.e., the disconnecting 
switch switching drive shaft 11 or earthing switch switching 
drive shaft 21, to the first follower gear 13 or second drive gear 
23, and connecting or disconnecting the Zeneva disc 16 to or 
from the first drive roller 14a or second drive roller 24a, 
thereby opening or closing the disconnecting Switch and the 
earthing Switch. Accordingly, impact and noise due to the 
instant elastic energy discharging of the spring are not gen 
erated, opening or closing operations can be performed 
Smoothly and quietly, the possibility of an incomplete opera 
tion can be significantly reduced even if an unskilled person 
manipulates the actuator, and damage of the components can 
be minimized. 

What is claimed is: 
1. A three-position actuator for a Switchgear having a dis 

connecting Switch and an earthing Switch, the three-position 
actuator comprising: 

a disconnecting Switch Switching drive shaft that provides 
drive torque to actuate the disconnecting Switch to a 
circuit closing position or a circuit opening position; 

a first drive gear axially coupled to the disconnecting 
switch switching drive shaft and being rotatable; 

a first follower gear that is driven to rotate in engagement 
with the first drive gear; 

a first drive disc coaxially connected to the first follower 
gear and being rotatable in the same direction as the first 
follower gear, and having a first drive roller provided at 
one side of a top surface so as to be rotatable; 

a first rotary shaft that axially supports the first follower 
gear and the first drive disc; 

an earthing switch switching drive shaft that provides drive 
torque to actuate the earthing Switch to the circuit clos 
ing position or circuit opening position; 

a second drive gear axially coupled to the earthing Switch 
Switching drive shaft and being rotatable; 

a second follower gear that is driven to rotate in engage 
ment with the second drive gear; 

a second drive disc coaxially connected to the second fol 
lower gear and being rotatable in the same direction as 
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the second follower gear, and having a second drive 
roller provided at one side of the top surface; 

a second rotary shaft that axially Supports the second fol 
lower gear and the second drive disc; 

a Zeneva disc that has a first power transmission groove 
portion which the first drive roller of the first drive disc 
is inserted into or separated from and a second power 
transmission groove portion which the second drive 
roller of the second drive disc is inserted into or sepa 
rated from, is connected to the first drive disc or second 
drive disc within a predetermined range of angles and 
rotates by the power transmitted from the first drive disc 
or second drive disc, and is stopped as the power trans 
mission is automatically stopped if the Zeneva disc is out 
of the predetermined range of angles; and 

a main shaft that is axially coupled to the Zeneva disc and 
connected to the disconnecting Switch and the earthing 
Switch, and drives the disconnecting Switch or the earth 
ing Switch to the circuit closing position or the circuit 
opening position in accordance with the rotation of the 
Zeneva disc. 
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2. The three-position actuator of claim 1, wherein the first 

power transmission groove portion and the second power 
transmission groove portion are formed toward the rotational 
center of the Zeneva disc at two predetermined positions on 
the outer circumferential Surface of the Zeneva disc, spaced 
apart from each other at a predetermined angle, and formed 
symmetrically to each other. 

3. The three-position actuator of claim 2, wherein the first 
drive disc comprises a first idle protrusion that radially 
extends from a shaft coupling portion at the center and has the 
shape of an arc So as to protrude upward, 

the second drive disc comprises a second idle protrusion 
that radially extends from a shaft coupling portion at the 
center and has the shape of an arc So as to protrude 
upward, and 

the Zeneva disc further comprises a first idle groove portion 
having the shape of an arc and provided to correspond to 
the first idle protrusion of the first drive disc and a second 
idle groove portion having the shape of an arc and pro 
vided to correspond to the second idle protrusion of the 
second drive disc. 
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